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(54) PRINTED CIRCUIT COPPER FOIL AND 
MANUFACTURE THEREOF 

(57) Abstract: 

PURPOSE: To obtain a roughening technique which 
roughens the bonding face of a printed circuit copper 
foil producing no powder to enhance the copper foil in 
adhesive strength to a resin board without inducing an 
environmental problem. 

CONSTITUTION: A roughening treated layer 3 formed of 
a large number of protrudent copper deposits which 
contain one or more elements out of iron, nickel, and 
cobalt is provided to the bonding face of a copper foil 
1, and it is preferable that a copper plating layer 4 
covering the roughening treated layer 3, a treated layer 
5 formed of one or more elements out of copper, chrome, 
nickel, iron, cobalt, and zinc or alloy of them, and a 
rust preventive layer 6 which covers the treated layer 5 
are provided for the formation of a printed circuit 
copper foil. An acid copper electrolytic bath is made to 
contain one or more kinds of ions out of iron, nickel, 
and cobalt ion 0.1 to 50g per I in concentration. 
Rounded electro-deposited copper is formed restraining 
dendrite from growing, so that a printed circuit copper 
foil of this design can be enhanced in adhesive strength 
producing no powder and prevented from deteriorating in 



electrical properties after etching. 
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(2) 

1 

;p h © 1 «g»ti 2 aa±*^#t*#»«>«e«fl* 
& fc*a{fcraJBfc*rr * c t 

[M«2] «is©*&£®tcft, -y+MStXtzM 
ft JrnA, Xyfr/k ft. □At^HfctfM»*»6ft« 

ft ^DA, ft> 3/WbRtm«W£ft* 

»*6WR*n« iaft£2a£U©&JR£fc»£&# 

3/mh^*>Oia^tt2a^±*0. l-50g 

[$#£5] #«snfca{bra»±fc». ^ o a. 

n* 1 S7!>£ 2 g£U:©&JI£ fcttS&J^ HJ - 

[8E©#*afcOTJ] 
[000 1] 

yji^tfn h © i a* 2 a£U&^#f*£S 
««»«©«»»£»«. 

[0 0 0 2] 

SSSn*. BfK©«W*Bfltt*nT, x 

hnx^xx/t'fxffl©a*©BJ»iiHiKffis^i" 
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2 

&sti<nzm8m mm) tytumtrmz. 

[0 0 0 3] *8WtH*T*afcffifc**f5S#fcl/ 
Ttt, itUT, 

(DStti:©5!#«AtL/aiS^KfflJDlR. sara, ¥ffi 
tttt, M««Wf©ftT€«»feJifc (MUD . 

os^toms. xy^>^t4i;«BrBiajB»jft© 

©Xy?>*ICRLT©*5©&V>J:£ CmrSffiik) 

rr * z ttt«^3&s©fit>fis^«*«ra-r**. 

[0 0 0 4} »St»IBS«t©»»5fifiS:i«»*fc* 
IC. JHfg©tt881if£tt. MAS&KflNUMfe^&ft 

si«s@«$nt^5. wiMMficaftra* 
o, *©fl«s©K±«(tifiic^e«««*«*«*ft«* 

[0 0 0 5] fc&ifcfcfflatl/T. #&PS5 4-3 8 
0 5 fc£BB5 3- 3 9 3 2 7^IX. 7>^ 

v». cn&J:0£!fi©atfi:M©m4KMttM«>» 
[0 0 06] 

*J)P»lcm*#ri>£ftS*<ft i o o p 
pmJ&0&£n£fci£>, «SB©H«©tt©«ia«rK* 

•ttxvz-y >fm\zm.m&®m bitx^> vmvmftn 
-4 i i 9 6#) , ^eu^x a*v?*a&wm« 

**!lfllyfc«T'©ra (tt&H8 2-56 6 7 7*, » 
6 2-5 6 6 7 8^) , ft #T<Dfi 
ASM (#§8886 3- 1 7 5 9 7#, 4#BBB85 8- 1 6 

4797^) wfi«nr^*^ mas, »«* 

■€-©te©ffiTViSfcWLt>S»Ttta:^. 
[0 0 0 7] *5Bg8©8IStt. QMHMflttOlHMI 

ci % fc4Utt^a{bratt«*«4-r * - tT* a. 

[0 008] 

[«u8**fc-r*&»©#Ri Kua»ftic 

©ia*V»li2aa±«:^t«*«»»«fflV^T«« 

©*»*ffifc»©«fi«fi*«** 5»«a{b«iajH 
€»*-r*t. (tfttttaim ©*^* 



-608- 



(3) 

3 

w t <z>fc£8&£fS]-t i,T®m*> east * 
(2) Miiottmriicft. 

A, XyfrJk ft, a/WhfttfEftfrSfcSftjfrSa 
JR$n* l«75M2«EU:«)£JMfcW:££*&fc* h 
U-hJBtft*r*Ctft»«tr*Bi*laIttffl«!SSR 

tf (3) fflfs©ttss«ffitc«, ^y^atfra/wh© 
i nits 2 m&.±&$%Tz£&<D&mvim%%%ifr 

A, =y$r/k ft. 3;tiWhfttfSIB»&MI^69 

co o i o] stc» wm®tommm*:9ffi*z%m£L 

X (4) ftttffi«ft«tC«V»Tffi$S«M^UTlKM 
iETSfl? LTMIRO WMrnicMOMiKM 

M*>©iMWi2MU:*o. i-50g/i# 

ft, 3/Wh2fcCT*»*>6fc*#fr6>aK£n* 
1 ®7?rS 2 a^±^ifctt^^f»^5 MJ - MB 

6. 

Coo 1 1] 

5 0 g/ 1 #ft*L*Tft^bfflaiJB€«riE-r* CfcKJ; 
0, fcfittBMaSM&iWRSOffc =y^Rtf3/^h 

y*>^IS©©&^£KfJhTS. ft, 

few**. 

[00 12] 



<&&fi¥6-169 168 

flatus***, ^iztt««mm^«t$n-6. ms? 

oca u&a^M]{?s&*»tw^$nsA«, at*** 
& i o o P DmaftttMir Da*n*fc»K:w» 

[0 0 1 33 0 Hi, ttftfifg©tttt*rafl®*i&jBa 

SteffiSlC^O, ifi*2fiDM±«Bftjfi*i*tbm 
= y*;W*3/Wh©ia*Wi2«KJ:fc£WTS 

ic^nA, =y*r/k ft, 3/t;Uh2fcrXffi»«o^JR7> 
n, d ^ - h£a«i:f^dn«K«IJB 6«(« 

[ooi4] *«nicft9aflMiaflnMPS<E)tt?« 

Cu-f*>: 5-5 Og/i 

Hi SO* : lO-lOOg/l 

ft, -y^rjk WWh4*> : 0. l~50g/l 

taS : gii-5 0"C 

D* : 5-8 OA/dm* 

fcffl: 1-3 00) 

4t>&W**<Dl8&1k<Dm&\t0. l-50g/lA< 
jg^TSO. ff£l<<tt0. 5-3 0g/lT*^i 
inStf o . lg/1 *«Ttt»«attft«rofc:*»ft 

m\tU<, i*5 0g/l ftjB*Tt>*0»*KBH* 
Sfclia/WhCDttltfBfcLT, tttttt. «K 

[0015] ±Bv*5tMum&* Mtmzm. 9 

DA, x-y^r;K ft. 3;WhR^3E*A»6tt*»*6 

ft, 3Wh*vitta«BoA«B. 
v>r)\>. ^-x^^;p-3A;i/h, «- 
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5 

W^PS 56-9028^, ftP)&8 5 4 - 1 3 9 7 1 ^ 
#$¥2 - 2 9 2 8 9 4*1, #§U¥ 2 - 2 9 2 8 9 5 
^, 49&BB5 1 -3 5 7 1 HI. #£885 4- 6 7 0 1 

ucsfcrawt LTo«aas*fct. 

CO 0 1 63 0Ux«, WftWLmt&HZtZt. EfQ@M 

ZnSO< • 7 Hi O : 5 0-3 5 Og/1 
pH : 2. 5-4. 5 

: 4 0-6 Ot: 

fig a:-XftS&tt7ttttM 
M«fteft:0. 0 5-0. 4A/dm 2 
1$ fSI: 1 0-3 00 

®&&ggte* 1 5-1 5 0 Oug /dm 2 tf«5dt*< 
&*V<s mzft£V<\*l 5-4 0 0^g /dm 2 

s. Esmssfs, aai*attasiK®flMej:?TJt 

«A«7xy-;HttUB««ffl«, 15-6 0ME 
/dm 2 £U j»7XX^>«HB5fiffltt60-150 
Oyg /dm' , #l::#£L<te6 0-4 0 0 ug /da 2 

CO 0 1 7] &&lB<D-MtVTCu-Zn MJ-Mtt 

NaCN : 1 0-3 0 g/1 

N a OH :40-1 00g/l 

CuCN : 60-1 20g/l 

Zn (CN) ! : 1-1 0g/l 

pH : 1 0-1 3 

MS :6 0-8 01C 

Dk : 1-1 OA/dm 2 
(0 0 18] frSlXtt, COhU-hfflSJBa 

Tv**«*©ffia«^rnfc«ffit,35*«. ff*u>9 

K: Cn Ot OSHIiNa. Cri Or . CrO 

, ) : 0. 2-2 0g/l 

ft: !^ft&&»ttttft. «W 

pH : 1. 0-3. 5 

mum: 2 0-4 0*: 
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6 

0. 1-0. 5 A/dm 2 
ft!HI: 10-6 0fJ> 

K§&:<S«> Pt-Tlfi, X^sUmfc 
Sm/aMfc%ft«tt*nASiUT5 0flg /dm 2 £t 
TT5fl5»T»D, ffSL<«l 5-30tfg /dm 2 
n<5. *DAS#30tfg /dm 2 <!:B&&7Jtefi 

CO 0 1 9] *Jfl&R«#SfctyT, *fr|MAtt, tt 

• ^nAftatcisffiiBRr;/xH«bffi»t^ 
i<? D&nbtt&ottAwntMi (^hs5 8-7 

0 7 7#) , £<©/&££agtfT£fc. MiC> 

- 2 9 4 4 9 MHXUmi^OJUn 

*D*nAftfc4MrJR*«/fcU ftlr»TMXft-*a 
AffilC ± 0 SIBft /Xt;i&ft®l& i * □ AKflStt t 

[0020] jmk, mkjsi:. mfstm^s«t<?) 

ir». ^^096 o-i 5 6 5 4^it ffifgo&ffi 
arse:* sua i/cn*. »»iicn&#i»*nfc 

C 0 0 2 1 ] Z.o LTafcfttttKUSn&fflBtt. 
5fcKW*<&Rfc*D*iabfc«. afclTCttafflfcftffi 
L THffiSaKiDlftffia-r * CtlCcfcO ™®Kfflm?g 

□ *-HMMttMfcft4H. ft&W+l'-MfcE 

CO 0 2 2] MIZJ&CT, ffl$g<0®ft&&« 

CO 0 2 3] *«Wfc«ft, 

ft^^Lfc. bps, M«t^5^#awfxjj?*5/ttfiT? 

fc. 2. 4kg/cm£U03l£tt#L3&a#$&n, 
^ICNI, ColCO^Ttt2. 6 0-2. 7 8 kg/c 

CO 0 2 4] OT, ^JS0!l&^it«!!MS^-r. 

50 co 0 2 5] mmmi) m&m (5*w ioo g / 
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(5) 



I. ffl&l 0 0g/l&!m^^ (7**1) 10 
S70 ^m0tt»fflfg<D*»OTC*a!6«2 OA/d 

m 3 ti o#&fl«>o£bfc. ;:(0<t^icUT#^n^ 

0. 0 2wtx) T&^>fc. #£nfc*HB<DafciB®£ 

[0026] &mm) mm (5*£) i oog/ 

1, gfl^0 0g/lfttf»a/Wh <7#tt) 5g 

7 o nm<D*mmm<»&mm\zwffim i o a/ dm 

*tjlppm (*f2tt«W*»f«)Codtfttt. »0. 

ffiM&©fw#R*^T«*ffl i a»«i£0 3 

CO 0 2 7] (&ft«3) BMMH (5#8D 10 0g/ 
1, fittfel0 0g/lRtfa»SBltt (77K&) 20g 
/l 3 0 t;TM^£UTtefflU J¥£ 

7 0 MmO*WflfB«)*»»iiK:****2 OA/dm 

1 -ci o«WD*o*bfc. £©«fc5fci,T#snfcfflfs 

pm <fcfitt«*»**0>FeS*ftH;, ttO. 0 3w 

tt©e*#a£*t**^s««9*£H4K*'r. * 

[0 0 2 8] (§*J50i4) <5;tofi) 10 0g/ 

U ttlOOg/1, (7?Km) 5g/ 

lftttHUl/Wh (7*l)-5g/lt«*IW* 

3 o^-cm^mt tr^fflu mi* i o /xm©m#ia?g 

©f§5f!Sil:tWl0A/dm J T2 0#ffl&-3# 
bfc. C©J:5Kl/T»6nfcfl«€»«rbfct2:5, 
fg£ft lift t* v frJUfctfa J W h ©^rSli-ttl-? 

nfiippm c^fi^ta^+^N i Rtf c o 
SB. -^n-enifto. o iwtx) $e»nfc 
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5 



m©^m?5cOt6g^®irmiiS^S2 0A/dm I Tl 

[0 0 3 0] (JtttM2) fie*^6©Bt#^tt«fcb 
T. Umm (5*80 100g/l, Bl®100g/1 
&tf»:&3 g/ 1 3 0t:T«»«4:l/T 

2 0A/dm l T10OT)£o£bfc. £©£5t::UT 

^Stttt2 0 0 p pm (a&WflMft<f>a)A s<£* 

ate* tti. 2wtx) v&-otz. mznttmmvmfc 

[0 0 3 1] 

[0i] 



40 







91ft Wl/M 








(kg/ca) 




mm 


Ni 


2. 78 




38G6BI2 


Co 


2. 60 




3£8&fll3 


Fe 


2. 41 




XM0I4 


Ni, Co 


2. 60 


frb 


tram 




2. 06 


i&O 


tb6fcff]2 


As 


2. 37 


41/ 



[0 0 2 9] (ttttw i) waotteMttViWtUT, 

5fc&8 (5**10 lOOg/l&tflKlOOg/l^ 



[0 0 3 2] 

#&£*-r. «fSi:*9X#a»x**5/W»TmjB« 
©T, *fcXy*>*«©»«© 



50 
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mi) mmmtom%mm<D!mm<?>&*mmz 

M&z™?m?®®i&^&-v$>z mm : 3 0 0 0 
fi» . 

[03] *»w2fc*^T#&nfc«fs®aflsifi©a : F 
mi££^t*«T3g«gi^*T&s (ft* : 3 0 0 0 

ft) . 

[H4] ^ffiwatcfetriT^snfcfflfSwaftffioa? 
n&ZTxT^mwLm^M'v&z mm : 3 0 0 0 
ft) . 

WjfiS^f^Sfttt^T** (ft* : 3 0 0 0 
ft) . 
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10 

am^r ^®s&&^j*t&* (ft* : 3 0 0 0 
ft) . 

[07] )t&m2\Z&\,*X®Ztl1zm%OlBittM<0& : F- 
m&Z (ft* : 3 0 0 0 

ft) . - 

1 £?s 

2 agg 

0 3 &4t$a®Ji 

6 mm 




[03] 
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[¥*MtiE 1 ] 



M3E&W 



ho i a^vi«2S^±&^WT*^»^e^m 
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3/\^h^*>©lS^VM*2SJ^±£0. 1-5 Og 

[»*fl5] »Asnfcafcfflaa±c. a*2*l 

tfEfl* 6 187535 2 MU<Dfc 
[0 0 0 1] 

3 /tjp h <D 1 SAW* 2 flSLhfedCT&M 
[0 0 0 2] 

X$Mj->WHIbfcfc. ?:»»ft»*r*fca6K:ttft« 
[0003] *«w*w^*afl:ffliK«t**S* t b 

Tit. ££bT> 

©xy^^yKBtTIW&O&ViCt OW&Rit) 
[0 0 0 4] ^fgttfffiSfit©a§^*«**^* 

aafc&aajWAsn-r^a. aflwuetafcaa* 1 

[0 0 0 5] mtofM(timt\,T* #&BB5 4-3 8 
Q.5 3*, fc&W5 3-3 9 3 2 7WC«*. 
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5 o g &sn, wit* Dgs*iffi5W«so, afls»a**t 

[0 00 6] 

jH-r M4-r*8£, «WfciiWMIr*c:«»i«i OOp 
_t©& prnttOfc^nafc*. «HS©?tt*©<&©fflai5t;:s 
AU &iyf> STOfctt* jW&tti b fcx >y >^f£©&#R$ 
#£4 fc#«*IWOTIHLL«fc«W±«*ftlWllttt*. 

£3bft«Kc««r*ft^aft»itttbT^>!/* 

/ U >«*«ft»»b&»*«ffi'rs*ft 6 
-4 119 6^) , t'J^rX ;t?-$;»>AAV*ttPW 
Rtf* £%M[s1t®V<D&W (ft&9S6 2- 5 6 6 7 7#> ft 
J5g&& £BS 62-5667 8#) , AV»tt/1^X*"3*T®a 
s X? (ftBBffl6 3- 1 7 59 7^, #BH8S58-1 6 

4 7 9 m) wMsntustt *ma*. 

IBttti [0 0 0 73 #«B©RHtt, 0MB*JMHfi«>*tt* 

T*fl"tttl«aME«Wb*bTXy^>^tel»bT» 
[0 0 0 8] 

:a<ws fi«tTottw©e*, *, =^*»tf3/t*h^> 
fjaa*« © iaAVitt2tta±*^*-rft«««wsftffl^Tfia 
it, x ©ttasaffifc^fto^^Mtt^sftstt^afl 

&JBAT S»AT*t* r>HMh («T8S«*Sa) 
|g#<h »Mb*bTA***tffcS^#AffK**U fflfci: 

«. aa»«t©»a3MEfciPi±b*bT»«'&€@»T* 

HT» (1) *!B®*tt*IBKtt* xy$r* 

S. ¥H Rtf3/Wh©iaAW*2a&J:££W-r*£ft<0& 

:) t ettfHa3»tt*^fe*aftAaafflsw*r*cts»at 

mtw [ooo9] sic, n©aflsnaa«o±«-«*aoHK 

>Kjt) ( 2 ) MBottttawcft. - a> h <d i 

7isaifcffiait> A&sttflaattofcssteJfc"*** 
*?>fcj6 fc*Ka<bffia@*«a*r*ffl»^*st. r»«6o$ 

H*«tfib-ebTfH, fDA. xy^W, tt, nAJPh 

fttta# atfaift^ »* e>s^$n?> 1 m75M 2 s^±© 

m^T^^niKfflm^Rt; (3) fflfg©«ss^®ic 
xy^vfttf3/t;wh©iaA^»42a«Jts^w 
4-3 8 -ra^ft<o»fi«fttt3Wfc**6a*aft«iaHt. a* 
, r>^ fitt«*»«oR*&Bjtrafc*«aftfflaH**» 
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(9) 



ft$¥6-l 69 1 68 



TSg!J6o#®£, Ka»?*«S*Hb*bT«, Z 

5 H &ttMfeT«mBMaflae&M'«. 
[0 0 10] XK, W»llBlKffifflfBS»jft'ra*fetU 
T (4) ffittffla»$t;:*^TSfc*Mi:l/TR#« 

a***&fcsa*fe»aafca^*TOs*«*i»® 

h-f*><Oia^tt2aKJb*0. l~5 0g/l# 
fcttb»SCfc**aM"*WM@»ffl«a©»a2rtt 

roe (5) »jssn/taftMHJ:K:. m*?s®£J& 

[00 11] 

;Ufttf3/WM:*>ma«Wi2a&±*0. i~ 

sog/i fiFfi*u*-caft«ysJBs«ri6-r«2: tfcJ: 
* > ^aa««a«»jwa* fc »««t w#f4 a 

[0 0 12] 

si o o ppmaftJ!y5ffltwtDas*i*fc*icaaR 
tfaaiwBMLfco-c**. 

[0 0 13] Hl«. «WB80*»«i«0«M© 

s, cot*±fcafls«ia^ffttton*. *a«fc«E3 
a«isaicj:D, o«2oa±aw*ifi**#tbTft, 
-y^;vRtif3;^H©ia*^»2aa±^w*r* 
^a©3fiattfltta**6«*sn«a^fflaB3*«» 
&sn, owsaa-r*- E»a««:3«aft*ia 
^aftfflajwaanfca^KiiaaifcSfls^eafia 



M'ottaaa«(ft««>. 

m7bm&&* HJ-hd&osrasatmdt 

»j«na. n5UTaasnfc*«*««ffijW»a* 

[ooi4] *m\\zfcsm:m&wtem®<»#>^ 
*m4*oaoT*« : 

Cu-ft>: 5-50g/l 

H* SO* : 1 0-10 0 g/1 

ft. Xy>r;k P/Wh-f;T>: 0. l-50g/l 

aac:*a~5 or 

D k : 5~8 OA/dm 2 
NrPfl : 1-3 0# 

ffltttflWfcSFfc?***. xyfr;k *fctt3/t>Wh 
^:fr>rtW»0»£tt©fi£ttO. l-50g/l^ 
S^-CfcO, $f£b<ttO. 5-30g/n?&*. 8s 

®%\*fS.<. ^5 0g/l *»*.Tfc*©»ftKMF 

(7*81) > ie^AWh (7#a) , 
cooi5] ±Eo±5feaftffiaa. afcfflK. sb* 
;u hfttfsti* sa«sn* i s^g 2 

HfclWSbV^ WAtf, ft£tf*6 2- 5 6 6 7 7^ 

*i3&«a«an. *©±c», =y*7k ft. 

-9 0 2 8^, #08*35 4-1 3 9 7 1^, ft0B¥2- 

2 9 2 8 9 4*1, #$¥2-2 9 2 8 9 5*1, 

1-3 5 7 1 1^, #£BS5 4-6 7 0 1^88) . ^ 

5 bfc h u- haaattmaoaiitttt**^* t>© 

[0 0 16] W>L«, ffi&&J8£flfc:<>:*<h, ffi^H^ 
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ZnS04 « 7Hj O: 50-350 g/1 
pH mm : 2. 5-4. 5 

mmB. : 4 o-6 ox: 

fcffi«ft0£:O. 0 5-0. 4A/dm 2 
1$ H: 10-301^ 

EfcftESfc* 1 5-1 5 0 0 /ig/dm 2 tfSilt 
«t<. 4*lC»Sl/<ttl 5-4 0 0/xg/dm 2 

T**«. «Jttf7i/-^»liaSfi)Btt. 15-6 0 
^g/dm 2 fcU ^^XX^->f»0S«ffltt6O- 
1 500ug/dm J . «K»SU<tt6 0-4 0 0/i 
g/dm 2 tf*. 

[0 0 17] £&B0-«£l/tCu-Zn HJ-hffl 

NaCN : 1 0-3 0 g/l 

NaOH : 4 0 — 1 0 0 g/ 1 

CuCN : 6 0-1 2 0 g/ 1 

Zn (CN) 2 : 1-1 Og/1 

pH : 1 0-1 3 

MM ' 60-8 or 

Dk : 1-1 OA/dm 2 
[0 0 18] W.\Z. ff£L<te. j:©hy-nraH* 

K 2 Cr 2 0 7 (£ N a 2 C r 2 O 7 ♦ C r 
O 3 ) : 0. 2~20g/l 

pH : 1. 0-3. 5 
^iES : 2 0-4 Ot: 
tti»?&ft:0. 1-0. 5A/dm 2 
($IHJ: 10-60# 

Pt-Tlfi, ^x>WXm« 
*D2>M:4&ttMtt*n.kgfcLT5 0 ti g/dm 2 
aT"C*»"C*D. »*U<»41 5-3 0 ix g/dm 2 
tan*. £nAfi#3 0/xg/dm 2 £jg*S£Bfr«8 

[0 0 19] MttiSflBWfefcl/T, *ftffi«Att. m 
• ?DAffiJItc<fc*®&&tf/XliKrt:®&<k? 
D ARft*torE'&&«ffla*li«U (WM 5 8-7 
0 7 7^) . #<©**«>fT*fc. M\Z. m*2 
- 2 9 4 4 9 O^tt, fi«5iaiSm^Sl*frTT<DM^« 

^^Ki-r^Jii^swtbT, «»firn;*-M&afc: 



co 020] m&, MIOSIS gl?S£&J3Bg££0> 

WAtf, ft&BS 6 0 - 1 5 6 5 4#te, S??g<3ffi® 
filled o * - hBtJSfcJSUfcm^ s> 7'J >^Wffl 

[0 0 2 1] ^ItfifM^t^I^nMIt 

LTtwaMRcipiirar-r* c tic* vmrnismm® 

[0 0 2 2] mcjsct. m&cDjg&£&^ 
r*BWT*ttsaa€JS-rc:fct)**. 

[0 0 2 3] ry^r;PX»3^h< 
tefc^Lfc. BPS, «Sfc;tf5*#Sttx#*3'ttJ&T 

fc. 2. 4kg/cma±©9l*lWU»S*« s »6n, 
ftfcNi, CoKt)^Tl42. 6 0-2. 7 8 kg/c 

[o o 2 4] j^t. aimftzftUMtKi'. 

[0 0 2 5] (SM6W1) tt»« (5*«) 10 0g/ 
K fift&l 0 0 g/ 1 Rtffift&xy>r^ (77k&) 1 0 
g/l ££tt;KJgfi9t£3 OTC-CWW&iUTttBU J? 
$ 7 0 mn©e»ffltS©ttffi3BffitCf|«ffi«2 0 A/d 
m 2 Tl OMfto^l/fc. Z(D£o\ZLT®Znrc.m 

(^2ppm Gftfitt«€«tt>t>ONlMa». 

0. 02wtx) T&ofc. ?i$nfc$?g<z>&ib@a>£ 
iBttflaaftoaa^fewre^ aaw^KtH 2 tc 

[0 0 2 6] (&IKM2) ttBfl (5*&) 10 0g/ 

1. fttioog/iaiflftt^h (7*ifc) 5g 
/ift*cr**«*3 0x:t'tB»»tUTffifflU »a 
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7 o nm<Dmmmm<D&&%mz%m&&i o a/ dm 

* -?2 0|3>[Hia&o£bfc. ZlOi^lcLTflSftitgiJg 
jfolppm afittfiMWOCo^lfttli. fto. 

o i w t x> T^ofc. #&nfc*aoaflsiiio«fi« 

[0 0 2 7] «lfi«3> S«« <5**> 100g/ 

i, a»ioog/i&tf«»SBi* (7*«) 20g 
/ 1 3 o UT&fflu 

7 0 /im<om»«StS©t6SOTfc*iSffiK2 OA/ dm 

2 t?i o#fuig>o£Lfc. £©,fc5fci/r#5tifc^fS 

pm (WB««if**fl)Femit »0. 0 3w 

t%) r$>r>it. ^&nfc«fg©aft®©?5jettfflm* 
ft©«tt«s^"r*^ffltt«^K€ia4»r^r, * 

[0 0 2 8] (£Kffl4> (5*8) 10 0g/ 

1. 6fcg£l0 0g/i, llr^A (7*«D 5g/ 
1 Rlfl*Bt3/t;H* (7*£) 5g/l££tf*&fc£ 
SOtTtlWJfcl/TlWU ©$7O^mom0^?l 
0*»»liK*S6**l OA/dm 2 T2 0^M«^^ 

m&mz#? * x 3/ * juRtf a / w h co^wfitt^n-? 
Stt, -^n^n^o. oiwtx) xb-oiz. ®e>nfc 

[0 0 2 9] OfctWIl) *J»«ft**ttVi«tUT. 
(5*80 100g/l&im&100g/l£ 
3 orTfMfcfcLTttJBU J9S70w 
mO*»««©*»«iBfc*«**2 OA/dm 1 Tl 

fftjett&fl'SU gi#i««i/asftira*sfttt*H€ 

[0 0 3 0] (Jttt«2) fE3te9>6©«t*ftW«4:b 
T> 6Sem (5**) lOOg/K Ififil00g/1 

&tfflfc®3 g /i €^tf**«ft3or-c«»»tur 

gfflU #£7 0 Mmro«»fgfS©ft?SSISC«fliHlfft 
2 0A/dm l T10!J'|ig^tl/fc. ^C7)cfc-5HLT 



2 o o p pm ym&mw&toWA s 

ftte, $51. 2wtX) 8Snfcm?§0)Sft; 
[0 0 3 1] 
















(kg/on) 






Ni 


2. 78 






Co 


2. 60 


ftb 


mmz 


Fe 


2. 41 




mm* 


Ni, Co 


2. 60 


*b 


mm i 


*U 


2. 06 




ttm\2 


As 


2. 37 





[0 0 3 2] 

»«*;tf5xtf^x#*^»jBTttJH* 

[01] Mm®tttt*9«®ft»MC«ttK 

[023 mfliM^Tfien&flfRoaftiirott? 

*«3i**«TM*«T** (ft* : 3 0 0 0 
ft) . 

[0 3] &jsmfc*v>Tf§&nfc&?B(oafc®<B&? 

«IJS*^T« : fSam«^JlT&* (ft* : 3 0 0 0 

ft) . 

[S4] &mmz\z&Kx#iDtifcmfe<D&ttm<D&? 
ftmzm?m?mft®^*T$>z mm : 3 o o o 
ft) . 

ess] mfomiiz&KTftztiitmmo&itwnn 1 ?- 

MS*Wi««9«T*4 (ft* : 3 0 0 0 
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ft) . 

[06] tmm i {z&vT&znitmmomtttoib.? 
m^^-rni-m^L^M^h^ (ft* : 3 o o o 

»fc£$*-na : Fffi«ft«-e&* (ft* : 3000 
ft) . 



1 

2 ass 
3 

4 gli&otJg 

6 mm 
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